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(54) CONSTANT-POTENTIAL ELECTROLYTIC HYDROGEN SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a constant- 
potential electrolytic hydrogen sensor having high 
hydrogen selectivity. 

SOLUTION: This constant-potential electrolytic 
hydrogen sensor comprises a working electrode 1 03 for 
chemically reacting a gas to be detected as a gas 
electrode for detecting the gas, a counter electrode 104 
opposed to the working electrode 1 03, and a reference 
electrode 105 for controlling the potential of the working 
electrode 103, which electrodes are provided in A 
opposition to the electrolyte housing part of an 
electrolytic tank 102 containing an electrolyte 101; a gas 
inlet part for guiding the gas to be detected to the 
working electrode 1 03; and an output circuit for 
providing a gas detection output electrically connected 
to each electrode. As the working electrode 103, a 
hydrogen oxidation activation layer containing a first 
hydrogen oxidation activating material having specific 
activity to hydrogen oxidation is provided, and the first 

hydrogen oxidation activating material contains hydrogenase as effective component. This 
sensor further contains a second hydrogen oxidation activating material having the function a 
electron transmitting mediator as the electrolyte 101. 
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10 »*fc«n*iiEk Kpy-f— etJ:-pT#*«i*n 
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EffffiSffitftt^ftai, ME^«a©«ffi^Wf 
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4«*JStt**-r. ?6t, WELBl|tft^Tfe» 

m%mt3 0-7 o°ctfe^TS»fc«Jt?nT^5 

(09#M) 0 COfci&v 7]<^ffi07>J6ttuESlffi 
««S**-tz >^-t fc^t^ WEWPK^WIB L B M®S 
*tf7 0°C#jfif T"±#LTci:LTt, WET. r o s 
eopers icinaOBB SSS*€)t Fn^r- 

[0 0 3 7] 
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o izmtzmmmi ozmj&tzmxm, * 
<omw \ o2icmLtcmmm\o i ^swi^ta 

Zffl»tZPmW&l 0 5£igtfT«cLT&S 0 $ 

mmmnmi osn, $*mx&i i icto#A 
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ftmzmms&zGtz t Fpy^-tf *s*rtfc* 
jgiwbffiffii^s^ sc. fct<t k> mm mm 103a 
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ochemistry (Moscow) 60, 3 7 9- 
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m-mmx^t, *t5s»tTLS5fe©*^K tp 
pyt-if©^<aa*ttTfeD, met. roseo 

persici na«BBStti»)»»LfekKpyt 

© L BK4fWr*±T««a:C tit, »?*«ttS* 

CCDgfWc&fc, PLLfciSllttfcl/TjaWBCfcfc 
10 iDs tFPyt— tf©L BURSTS Ci^Tt 
So L BStftSiCfctf S P L L ©fSfJtt, P L 
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\fflmCpH7. 4) m^tco tuETris-HC 
20 1. lmg/ml©tKPyf— 

OH IftffiTU M%KDt?7XVV FttlCiOfBlf* 
C kti D> a«lfffi±»c^ : ?«*^<a?^. P L L 

tofSo Sfc WEPLL^2 0«»O^f-HO»& 
(i, 2 5/iM^iiiratSo ^?K5l®±tSWL-fct3E^ 

mmwmm 1 o i t om& (4x3 

Ox 1mm) ±t3 0mN/mO*ftTWfftU C<D 

mmmimmtts c tTtuiH^ma 103^ 

30 Lfc„ 
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yt— tfojsttsafts^ctiiKJWctt^^-r* 
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[0 0 4 4] C0i5fcLTfWtftLBil*0l: Ha 

yt— BoiwBett*, AD^^Tk^^ic assist- 

40 (3 0 - 1 0 0 'O nMmm-yyzm^z 1 0 

mzmim (0. 3 9 mg /cm 2 ) mwc Q 

ttmmt LTmtmv t wft—em^rc* m 

15 L B»tfl©t Fpy*t— tffcStrfflWI (5 0 
iBMy^Bthy^lllfft, pH7. 0) *lg*T» 
jjpfM (3 0- 1 0 0°C) Ifci ?gffiWS*fiofe. tu 
EL BS^Ct Fpyt-if€»g«ttfcO^T^ffi* 

ff o td^m m 9 t^to ffiE l b m*<D t f p y t- 
•tf ©*^4©«tttt, 3 0-7 o°cic m^xum n 
50 tt^c. mmmmmmm^^ Kpyt-c« 
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Ttvn?t-W£mQLtcm'mm\ ssi^ me 
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0mN/m©affiEfc«3fL, WraWfc^XlWfcfg* 
l @S*7?!ait!f*1-5^T^«L, f^pyy^y 

v-t t Fpyt-^t©i#L Bmmmitu 

Iq 0 5 &]' «Ee*pyy#y ?-«stEt Fpyt 



(8) 
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[0057] zt>ic twf+~mm<mtLT 
WEMGrnvmrnc. mm? e g d g e m%.x t x 

V\ MfBP EGDGE&, it3lz^btcm^xmtt 
[0 0 5 8] 

[ft 3] 10 
Yy-CH 2 (OCHzCH2) n OCH 2 -Yy 

O O 

[0059] MIS PEGDGE *jffiE#fRH{HSttJIfc 

mztilit FcWMffc P B V*^*f5**«ft 
iSttJifcttlEP E G D G E fcjSAirfS C 1 1 «fe i>»*L 

[0060] ztc, mmm^mwi^mmizts^x, 
m%?%immmmzmti<#rcMt;mmwfcL 20 

fcjft HI 1 (a) fc*-r*S*« ( fl6tlfe. COBfc 
(1) fcKP$ , t--tffcPBV0fi£«fc££fc#fcL 
TP E GDG E «^Lfe^M3£ttff*Rttfc« 

& (2) (3) tKny 

t— mm^mic pegdge zmuuzmmtm 

ttJf*Rfrfcttk*JBv\fc. o*i>, (DOW* 

161. 0 M A, 5 0%**Tafe«»&OtfJ*{4»0. 6 
|iA, 3 0%#*?&5^©tii£l4il&0. 3/xA, 1 30 
0%*#e**«a©fltfjH:|&(>. 0 5/iATfe^rcc 
(2) ©Wl*fflv^TS«f«t7K*«**«fl:« 

tt#6na**-3fc, a^t, (3) ©«*fflt>T»» 

0-100 %tf&T&ftliff£ftfcfc 7KH«a 5 
0%#T?atfJ;frB*#&nfc:&>-3fc. (3) ©«g 

[0 0 6 1] enbcm?), t Fayt— tffc^r 40 

[006 2] (1) <E>WI*JBV>Tf*5ftfc#Jli 

7lzfvyhtm, Mil Cb) fc^bfcctd^ & 
S£^lEft2#7>l£fc#Stt£tB7^ *3R«St 
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[0063] cn»j 4 ) laacnawi 1 ~ 3 \as^ 

T, tMB*ffi6tft«1t/I^ MEbFpyt-^ME 

fclW**TttBtBMl 0 3fclfc*N£«*. Ill 

x-^^MIBS14^l»*ta#?^TtulBffffl«ffil 0 
3 fcltet;£*<5©T**. M±5li:|it5ctfcj: 

0 , iu3© <fc 9 1*^* l b mm m l xmmm 

[00 6 4] [giJUSflW *^B^©^*ffi*«?S7j<^ir 
y^tt, 02t^Lfc<t9^JSftl©S*{iEm^7: , x-b 

>^tfe^Tt.nasRrfi6T*s. ofD, irki 0 1 
*irc#f3*n«n 0 2*»*-r*'!r-'>vy*wj, 
mew** 1 0 2 tiRSLfeiflEius 1 0 1 tmm 

03, tmmmicmzttMi 04, ttEftwm 
mmmtzmmm 1 0 5%»^T*jstT» 
* 0 tuiBftffl*! 103, t3is«s 1 0 4Rummm 
mm 1 05 a, ^3satt©^?Ls?r7py ora 

80 111 0 7 ©affile, /^72JS©*& 
Ji&SASftfelMWDjffatt, tulB^fLHr7PyKl 

0 7«nift«, m mm , mm mm , *r 

[00 6 5] llT, MIBff fill 1 0 3 ©gffi±lc* 
3R«ftU:«Fli«ftif*?Stt%frr« t FoW- tft-t 

1 0 3a**fc«^ajRtt*^-rsc ttftsotf* 

£Ufc*?*MIB^7VX-**W>U MlB^mS 

1 0 3fctuffi»?*€2tSCt^P3^frfenS©T 

C©«f v WKlftlll 0 1 fft^S-^SMC^ 
r^x-^tLTii, Wo^Mt«^;K! 
*p-fy (mv) Mtsc^iL^o 

[0 0 6 6] ffc, C >-»7-(D«|fiK 

©iT^gs^fl^-r s ^ r-< x-^ ^^/c*^»ft 

gft*%Rttf:««i L, M£*iS» 1 0 1 t LT t F 
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Mffiffffl®! l 0 3©**IMt?gttB*fc Foyt— I? 
t ^ rV x-£ T § c I fe WPfc*. 

[0 0 6 7] tffiWr-f x-*li, tti2^^;Hf^-Dy 

y (mv) coffifc, e*ny>{t^»fe:-&*n«WP 

yy*'j7-Tt«#y^)l/WB^ (PBV) , 

#w^f/p»Dy> (pov) mtmmm-?$> 

( S A MM) t LTMEfffflWi 1 0 3 3Bo±fcB£T 

tTPoly (Ethyleneglycol) dig 
lycidylether (PEGDGE) £iH;LTk 

£K 

[0 0 6 8].**:, MtS^rVx-^ KJEtr^ny 

•tfa»6«?**W-«t)«BrtfclCfia», t Fay*- 

lt©«6**u <e»«j|-et«? 

[0®©|g#ft^HJ!] 
BSE! 

[0 2 ] #^©£«ffi«j!?a#*fe >W)9&&BHQ 

mm 

[03] ^ifisfct fpy*— tf*d*uft*iawfc 
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[04] ffffl«afc^r^x^%-&*Lfe*«iWt?S 

mvz%m&w%$&B'tyy-icm%, t kp#*- 

[0 5] fffflWfcfcKayt-- l?t^r-fx-**d 

[06] ^fflmstgs«^m^?M csamk) 

[07] ^Hf^p^y (MV) ^r-fx-^tL 
Tffl^fc^©ft/B*^ffifciJtt5*?eg©*ll8H 

[08] t Fpy^-— wmmmmm 

[09] LBK^OfcFpyt— IfClft^ttlc-OV^T 
[01 0] #*a*fc«fHHK*©?57 

[01 1] as-rs*nais*a4rg{i:3^«^©* 

(a) HS^65t*^«a^^t?-ti-fc«#©ffi* 

(b) *3R«*fc#&nfcfll*ffli:©iB« 
[^©M 



1 0 1 

1 0 2 

1 0 3 

1 0 4 

1 0 5 

1 07 

1 1 1 



mm 



[01] 





S> hQ-QjCH 3 



(10) 



#gfl2 0 0 2-2 1 4 1 9 



[03] [04] [05] 





(11) 
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7py h^-Wifitz 

(so int. ci. 7 mm* 



F I 

G 0 1 N 27/46 



U 

3 1 1 A 



iwo<wiiTgii4 mmm 



m»o<mMns 1^4 mm 

Wife 

*Kfc*Rmi£/l IE3*g* 2 T § 5 # 4 

F£-A(##) 4B029 AA07 BB02 CC03 CC08 PA12 
4B050 CC07 DD02 GG10 LL03 



